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The marine ecological risk assessment (ERA) of radioactive accident is a 
powerful technical and analytical tool for analyzing the possibility of coursing the risk 
and harmful effects on organisms, populations and communities by radioactive 
pollution in marine environment. With the rapid development of nuclear power plants 
in the coastal areas of international and China, the accidents of radioactive pollution 
would become the most important issue in marine and coastal environment. The 
approaches and methodology of marine ERA for radioactive accident are in urgent for 
marine environmental management.  
The theories, approaches and methodologies for ERA of marine radioactive 
accidents were summarized and discussed based on literature review. The approach 
and methodology for marine ERA of radioactive accident were proposed, and applied 
to case studies. The main achievements and conclusions are as follows: 
(1) The concepts and implication of marine ERA of radioactive accident are 
discussed, and distinguished to the environmental impact assessment of marine 
radioactive pollution. The marine ERA of radioactive accident is defined as a 
normatively and systematically assessing process to evaluate the possibility, damage 
and scope for unconventional and negative ecological effects on marine ecosystem 
caused by coastal or marine radioactive accident, and then to propose risk 
management measurements. 
(2) The assessment approach and methodology for marine ERA of radioactive 
accident is set up including that: ① the probability occurring accident of nuclear 
power station is estimated by retrospective assessment and probabilistic methods; ② 
the ecological risk in the early stage of marine radioactive accident is assessed by 
using classical ERA approach to support risk decision-making processes and 
management, and; ③ the ecological risk in the medium and long term of marine 
radioactive accident is assessed by using ERICA Integrated Approach to support 
ecological restoration after the accidents. 
















accident were applied to the case studies of Fukushima nuclear accident, and Daya 
Bay nuclear accident by scenario analysis. The results showed that the assessment 
approach and methodology for marine ERA of radioactive accident were scientifically 
and effectively both in the early and the latter stage of marine radioactive accident by 
using classic ERA Approach and ERICA Integrated Approach, which were also 
helpful to support decision-making and management processes, and ecological 
restoration against accident. 
Overall, the assessment system for marine ERA of radioactive accident set up in 
this study integrates ERA into risk decision-making and management process by 
providing specific ERA approaches according to the characteristics of exposure and 
the requirement of risk decision-making in different stages of accident. Additional, the 
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发展迅速，海洋放射性污染压力激增。目前全球在建的 27 座反应堆中有 16 座在
亚洲（Valentin，2003）。不少发达国家和一些发展中国家和地区，尤其是那些缺
乏化石燃料或水力资源的国家把核电放在优先发展的地位。中国目前建成和在建
的核电站总装机容量为 870 万千瓦，原规划到 2010 年核电装机容量约为 2000
万千瓦，2020 年约为 4000 万千瓦。根据我国的《核电中长期发展规划（2005-2020
年）》，到 2020 年，我国将建成多座核电站，当前已经从广东、浙江、山东、江
苏、辽宁、福建、广西等沿海城市确定了 13 个优先选择的厂址。中国的核电站
建设进展超过了原定计划，预计 2020 年核电装机容量将达到 6000 万千瓦（潘自
强，2004）。研究显示，分布在沿海地带的核电厂，是海洋放射性的一个重要来
源（唐森铭，商照荣，2009），未来我国放射性废物的处理、处置和海洋环境保
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